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1. GENERAL 

1.1 This section provides RE1A borrowers, consulting engineers, 
contractors, and other interested parties with technical 

information for use in the design and construction of REA borrowers 1 
telephone systems. It discusses in particular the design of Private 
Automatic Branch Exchanges. ' 

1.2 The discussion that follows has been prepared to assist the 
borrower or its engineer in the completion of the detailed 

specification as the basis for an equipment contract, 

1*3 This section is being reissued to agree with the new issue of 
REA Form 52o. Form 528 was reissued to include more specific 
parameters for PABX systems such as transmission, traffic, features, 
and surge protection. 7 ’ 

!♦*+ Explanation of Numbers in Parentheses 

l.*+l Item numbers shown in parentheses refer to items in' Part IV 
of the specification. 

2, NUMBER OF STATION LINES (ITEM 2) 

2.1 The data to be entered in item 2.1 should show the number of 
station lines to be equipped initially and the anticipated 
ultimate number of lines. The external resistance of the longest 
loop, measured from the distributing frame in the office and 
excluding the telephone set, should be shown in item 2 , 13 , This 
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information will enable the supplier to propose .a PABX with suffi- 
cient range to meet the requirements, The loop resistance limits 
vary widely with various types of equipment, 

2.11 The number of extensions which will require surge protection 
and be of a range exceeding that in item 2,13 are listed in 

item 2.1k with their loop resistances, . Any requirements for voice 
frequency amplification or other special needs for these extensions 
must be specified in item 11 , 

3. TRUNK REQUIREMENTS (ITEM 3) 

3.1 Number of City Trunks (Item 3.1) 

3.11 The number of city trunks,, which connect the PABX with the 
central office, are shown in the initially equipped quantity 

in item 3*11. The anticipated ultimate number is shown in item 
3.12. 

3.12 The type of central office in which the city trunks from the 
PABX terminate should be shown in item 3*13* 

3.2 Number of Tie Trunks to Another PABX or PBX (Item 3.2) 

3.21 When the traffic between two or more PABX offices is heavy, 
it is customary to connect them directly with dial-to-dial 

or dial-to-manual tie trunks. The number of tie trunks required 
initially is shown in item 3 . 21 , and the number estimated for the 
ultimate requirement is entered in item 3 * 22 . 

3.22 Show the type of distant PABX office in which the tie 
trunks terminate, whether manual or dial, in item 3 . 23 . 

3.23 The type of signaling and direction of the tie trunks is 

in item 3.2k. This must be coordinated with the requirements 
of the distant PABX. 

3.3 Number of Foreign Exchange Trunks (Item 3.3) 

3.31 If the office to which the trunks from the PABX are connected 
is a foreign exchange, the number of such trunks required 

initially should be shown in item 3.31 and the ultimate number should 
be shown in item 3.32 and the type of outpulsing in item 3 . 33 , 

3.32 Show the type of distant office in which the foreign exchange 
trunks terminate, whether manual or dial, in item 3 . 3 k. 
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3*4- Number of WATS Lines (Item 3.4) 

3*4-1 When WATS lines are to be equipped the initial number of in 
WATS lines equipped is shown in item 3.4-11 and the ultimate 
number in item 3*4-12. The number of out WATS lines initially 
equipped shall be shown in item 3*421 with the ultimate number in 
item 3.4-22, 


3*42 The WATS system is divided into zones, These zones have 
different rates depending on their distance from the PAJ3X, 
It may be economically advantageous to have this type of lump 
billing rather than individual toll calls , The zones required are 
shown in item 3.4-23* If there are special stations with different 
c ass mark requirements concerning WATS usage, describe details in 
item 11, 

3*5 PABX Trunk Groups with Consecutive Number Hunting (Item 3.5) 

3*51 A group of lines in a PABX may be so arranged that if the 
. first line is dialed and is found busy the second line will 
a V-^° 1T1 ? tlcall y be selected, and if it is found busy a third line 
will be selected and so on to the ultimate number of lines in the 
group. A group may be assigned two or more lines. Show the number 
of groups with automatic consecutive number hunting in item 3,51 
and the number of lines in each group in item 3 . 52 , 

4-. NUMBERING (ITEM 4) 

‘ Kl B? 5SL°?? es PABX is re P laoed it will cause a minUnum 

„ . ol disruption if the same station numbers can be maintained. 

Ve i T ^ 0rtant 111 311 application such as a factory, 
^ignate here what the present series of numbers is plus what 
series for additional lines. This should be shown in item 4,1, 

4-, 11 If the series of numbers is to correspond with rooms in a 
. , , , n ° r h ° te l? which is extremely convenient operation, 

check item 4-, 11 and give exact numbers desired in item 10,121, 


4-; 2 


The normal access to city trunks. is "9", 
is desired, give the code in item 4,2, 


If other than that 


4 * 3 2S Q tie u 11J ??\ ar \ usmlly accessed by special codes. These 
needed , °please°add , ^ * ±tm 4 ’ 3 ' If additional groups are 


4 . 4 - 


The special codes that will be required to access the special 
features required in item 10 are to be shown in item 4 4 

3nu1 nmpnt, mnv have ± ^ ^ V 


nui item are lo oe snown in j 

ciwip^ent may have these codes preset; therefore, coordination 
is ^not^manda t ory ? r BldderS ls desirable where the choice of codes 
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5. TRAFFIC (ITEM 5) 

.1 * 

5.01 Traffic on PAM systems tends to be in excess of that 
encountered in central offices, The trunk traffic is also 

higher than the station-to-station traffic in the greater number 
of cases . If there is any possibility of making a traffic study 
before completing these items, it will be most desirable, Guessing 
could cause the loss of an order if too much traffic is provided or 
an extremely unhappy customer if too little is provided, Under any 
circumstances in purchasing a PAM, the borrower and its engineer 
should not accept a system which does not leave room for expansion 
beyond the traffic requirements shown in this paragraph, 

5.02 (Item 5.01) 

S e 1 f Lt ^ 1 traffic per. station is to be shown in item 5,01, 
If a traffic study is unavailable and no other means of 

u ? age ls Possible, the likely ranges for two-way traffic 
per station line are as follows: 

Small Size PAM (10 to Maximum 200 Stations) - 3 to 5 CCS 
Medium Size PAM (200 to Maximum 1000 Stations) - 4 to 6 CCS 
Large Size PAM (800+- Stations) _ 6+ CCS 

5.03 (Item 5-02) 

The ultimate traffic per station will depend heavily on the 
_ potential for growth of the business served by the PAM 
a fa ^ to r^ vMc h has a potential for growth as a 

SSrSSf iTZef. 10 to 20 percent tocrease ^ p robabl y 

5.0>+ ( Item 5.03) 

The amount of traffic expected between the city and the PAM 

.. £ s sh °^ in ltem 5.03 in order that the Bidder can determine 
the number of trunks necessary. If this traffic is to bS cSd 
by^ne-way trunks, item 5.Q31 is used to show the ^SsIonTthe 

5.05 (Item 5.01+) 

The percentage of city trunk traffic to internal traffic is 

tie line h +!^m ltem 5*°^- 1)0 Rot Evolve the WATS traffic and the 

+M* 1111 unless there are only a couple of tie lines in 

this percentage. A reasonable figure, once again depending on the 
nature of the business, is about 70 percent. P ^ ° n the 
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5.06 (Item 5.05) 

1 1 

Traffic expected on tie lines is shown in item 5.05. In 
many cases the tail will wag the dog and the number of tie 
lines will be fixed by parameters and costs that do not involve 
traffic. If this second situation exists it should be noted in 
item 11 with reference in item 5 . 05 . 

5.07 (Item 5.06) 


The percent of stations which will use pushbutton phones is 
shown in item 5.06, The normal case is that if any push- 
button phones are used, all lines will be pushbutton, 

5.08 (Item 5.07) 


The purpose of item 5.07 is twofold. It determines the 
. quantity of registers in most systems and also tells the 

S P £ ler -i f de convert any pushbutton phones to dial pulses 
if the city is unable to accept DTMF dialing. P 

5.09 (Item 5.08) 


The traffic for WATS lines is shown in this item, In many 

Cas ^ the number °J , W ATS lin es is determined by other than 
traffic. The economics of how many lines the PAHX user wishes to 
pay lor and how much inconvenience can be tolerated by users wait- 

a t0 a S SSS i he WATS ltoes are important SorT 

Where reasons other than traffic controls the number of WATS lines 
this should be explained in item 11, Sj 

5.10 (Item 5.09) 

Traffic from stations to attendant is shown in item 5.09, 
This will vary widely even in similar size systems depending 
on the user s requirements as to operating procedures, Things that 

-, an . e f f>ect , 3X6 : how 11111011 of the outward city traffic will 
a ? t dant ] ? ave .^° ooin Plete because of station blocking from 

the attenS h° °ii 7 tr ? nks 5 V} 11 coherences be automatic; will 
at ; ea< ^ t do an Pag^gj will the attendant originate all 
q-fprHf' calls; will the attendant be used in completing a 
significant number of toll calls, etc. p ^ 

5.11 (Item 5.10) 

If the system is to be traffic sensitive enough to require 
constant monitoring, then item 5.10 should be checked 

528a 6 SpeC u a i ?! ters or some of 4110 me ters shown in’ REA 
L givS 7,3 ’ “ e to dieted, the details should 
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6. ATTENDANT'S EQUIFMENT (ITEM 6) 

6.1 (Item 6,01) 

The attendant 1 s cabinet may be either a turret type for placing 
on a table or desk or it may be a floor-mounted console. The 
type desired is indicated in this paragraph. The usual modem PABX 
has a turret type attendant's cabinet. 

6.2 (Items 6.02 - 6.05) 

Items 6.02 through 6.05 are to help the supplier dimension 
the attendant's cabinet for its access to trunks and tie lines. 

6.3 (Items 6.06 - 6.07) 

Items 6,06 and 6,07 are to determine what type of night answer 
the turret is to be equipped with. 

6.*+ (Items 6.08 - 6.082) 

Items 6.08 through 6,082 are concerned with a manual conference 
which would be set up by the attendant. If only one dial-up 
conference is required, then these items will be left blank. 

6.5 (Items 6.09 - 6.11) 

Items 6.09 through 6.11 are self-explanatory . 

6.6 (Item 6.12) 

Item 6.12 is to determine the length of the cable used for 
the turret. These cables may be special, particularly in the 
case of digital systems, plus their length may be critical: therefore, 
care should be taken in determining this length. 

7- MAIN DISTRIBUTING FRAME (ITEM 7) 

7.1 Most PABX suppliers are not set up to provide main frame 
protection and depend on the telephone company to be respon- 
sible. If this is the case, then item 7.1 should be checked and 
with exception of item 7*9 no further paragraphs need be completed 
under this heading. 

7.2 If the PABX supplier is to furnish the MDF then the following 
paragraphs apply. 
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7.3 (Items 7-2 - 7-3) 

i i 

The outside cable plant is usually brought into a distributing 
frame where the cable pairs may be cross -connected to the limes 
of the switching equipment. If the size of the PARK is small for 
example colder 100 lines, a wall- type distributing frame will mmiiv 
be sufficient. In this case, check item 7*2. Larger PAEK's will 
probably be better served by a floor-type distributing frame and 
item 7.3 should be checked. 

(Items 7.4- - 7.4-1) 

The total number of outside cable pairs to be brought into 
the main distributing frame and terminated should be shown in 
item 7.4-, and the wire gauge of these pairs in item 7.4l. 

7.5 (Item 7.5) 

If the outside plant is exposed to crosses with power lines 
or to lightning, such exposed pairs should have adequate 
protection at the main distributing frame. Refer to REA TE&CM 810 
"Central Office Electrical Protection." Pairs not exposed need not 
be protected. The total number of pairs which require protection 
should be shown in item 7*5. 

7.6 (Item 7-6) 

Exposed pairs connected to the min distributing frame, but 
not assigned to switchboard lines , may be multipled together 
and connected to ground. The number of such pairs should be shown 
in item 7.6. 

7.7 (Item 7*7) 

If certain types of special electronic or switching equipment 
are sensitive to surge voltages of less than those specified 
in paragraph 4- of Part I, or if the PABX is an unattended one located 
in a high lightning area (see TESCM 823), then gas tube protectors 
must be used. Insert the number of gas tube protectors in this 
item. 

7.71 (Item 7*71) 

Gas tubes are rated as light, standard, or heavy duty, 
according to their energy handling ability. Their cost is 
usually directly proportional to this characteristic. Unless 
extensive power contact exposures or severe lightning problems are 
anticipated, light or standard duty tubes should be sufficient. 

Enter in item 7. 71. 


” .7 - 
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7.72 (Item 7 . 72 ) 


% “ SSK “ lon 

tabes which fail by the shorts ^ inf k i 1 ^ of priine concern, 
Where only equipment is being protected^h™ nWdes are re 1 uir ^- 
office, the user may opt for less * central 

guarantee these failure modes but coulT fv?i tube l v ^’ 1 f? h u do not 
mode. It should be understood that Should ■ k^down 

“*>. ^ T 1 ? inGnt which * pK? w?U ^SerJ be 3 


7.73 (Item 7.73) 


If gas tube protection is required because the protected 
n i- 1 . is sensitive to surge voltages less than those 

paragra P b '*) f^ rt l ) Insert the dc and impulse breakdown 
voltage, rocommonded by the equipment manufacturer, If tubes are 
boing specified only to reduce maintenance (as described in TE&CM 
823), specify a dc breakdown of 350V. 

7*8 (Item 7 . 8 ) 


The height of the verticals is self-explanatory, 
7.9 (Item 7.9) 


Hie length of cable that will be required to connect to the 
distributing frame may be critical to some suppliers and 
they will furnish it. This information must always be supplied, 

8, POWER (ITEM 8) 


8.1 (Items 8.1 - 8,2) 


If continuous service is essential during commercial power 
failures j a storage battery and charger should be provided, 
Tills should be Indicated by checking item 8,1, Otherwise, a 
battery eliminator can be furnished and so indicated by checking 
Item 8.2, 

8,2 (Item 8 , 3 ) 

If there is additional load from electronic equipment such 
as carrier terminals or voice frequency repeaters and loop 
extenders, this should be indicated with the values, 


- 8 - 
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8.3 (item 8.4) 

1 \ 

The available ac supply is self-explanatory, 

8.4 (Item 8.5) 


until failure^? the pa S?— ’ t ? eJ \ ths len § th time 
as hospitals there ^will SorSv ^ locations such 

the busy hour capacity of t ^ ndby ac P ower and, therefore 

less. If there is no s?LdW ac ^i S - Pr ° babl ?. three bours <* 
continuous service then a w. lb ls essen tial to have 
would not be unreasonable. 7 h0Ur reserve U P to 8 busy hours 

9. FLOOR PLAN (ITEM 9 ) 

9,1 itSTl^t^giJen! 27 ^ a11 h)t0Tmti0n required in 


10. 
10.1 


SPECIAL FEATURES (ITEM 10 ) 


specification e ^ lalneii P^t II of the 

and they may use different^iSf rS oan supply all of them 

care should be taken in ordertaf^e^fs *2 01188 they oan > 30 
has a definite need. 1112 these ^ certain the user 


H. EXPLANATORY NOTES (ITEM 11) 

11-1 SteS4« f ?^ch OT no1m 1S ^ T r8latlre *> «» 

be carefully explained here. Add p^ge“ £ n e ^ s ^ dea stould 



